Co-solubilization of poorly soluble drugs by micellization and complexation.
The use of combined approach of surfactants and cyclodextrins in solubilization of poorly soluble drugs has been described in literature. In this report, a mathematical model has been developed to provide the quantitative basis for this approach. First, by way of hypothetical examples and simulations, the influence of various interaction parameters on the phase solubility profile is presented. Additionally, the model results are compared with (a) results reported by Yang et al., with NSC-639829, sodium lauryl sulfate (SLS) and sulfobutyl-ether-beta-cyclodextrin ((SBE)(7M)-beta-CD) and (b) solubility of methylprednisolone, a model poorly soluble drug, in the presence of its water-soluble 'surfactant-like' prodrug, methylprednisolone 21-hemisuccinate, and (SBE)(7M)-beta-CD. The model shows good agreement with experimental data. Furthermore, theoretical simulations show that the combined solubility is less than the sum of the individual solubility values in cyclodextrins and surfactants. Based on the hypothetical case and the two examples, the factors affecting the phase solubility profile in mixed solutions of surfactants and cyclodextrins are presented. Finally, the limitations of the model to explain co-solubilization by surfactants and cyclodextrins are discussed.